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ON THE CONSTRUCTION OF THE SECOND AV- { 304.795 m.)of horizontal measurement, and ,,5,, of | 


ENUE LINE OF THE METROPOLITAN ELE-| 


VATED RAILWAY OF NEW YORK.* 


BY THE LATE G. THOMAS HALL, MEMBER A, S. C, E. 


[Read April 20, 1881.] 

In presenting a paper upon the Construction of 
the Second Avenue Line of the Metropolitan Ele- 
vated Railway in New York, of which Mr. Wm. 
F. Shunk is Chief Engineer, the writer, who has 
been the Division Engineer in charge of the work, 
feels impelled to apologize to the members of the 
Society for its length and the recitation of numer- 
ous details, not easily avoided, however, in a com- 

hensive treatment of the subject. It has been 
written in the midst of the busy daily duties of 
professional labor. 


DESCRIPTION OF THE ROUTE. 


The line departs from the joint structure of the 
Metropolitan 
Railroad at Chatham square, by curves 
of 230 and 250 feet radii for the up and down-town 
tracks r tively. Expressed metrically, with 
radii of 70.10 and 76.198 metres. The up-town 
track 55 deg. 30 ft. 45 in. and the down-town track 
36 deg. 10 ft. 40 in. curvature; thence through Di- 
yision street by tangent, excepting the up-town 
track, which has a reverse curve of 8 deg. 18 ft. 
total curvature and radius of 1,910 feet (582.157 
m.), to form a parallel track; thence into Allen 
street by curves of 210 feet (64.007 m.), radii, with 
curvature of 63 deg. 03 ft.; thence through Allen 
street by tangent to Houston street; thence by 
curves of 1,910 feet (582.157 m.), radii and curva- 
tureof 7 deg. 41 ft, into First avenue; thence 
by tangent through First avenue to Twenty- 
thi street; thence with a curvature of 90 
deg. and radii respectively of 136 feet and 
110 feet (41.452 and 33.527 m.), on the up and 
down-town tracks; thence by tangent through 
Twenty-third street to Second avenue, and into 
Second avenue by curves similar to those at First 
avenue and Twenty-third street, excepting that 
those of the up and down-town tracks of the former 
correspond respectively to those of the down and 
up-town tracks of the latter; thence by tangent 
through Second avenue to One Hundred and 
Twenty-ninth street or the Harlem river. 
TABLE NO. 1. 
TABLE OF LENGTHS OF TANGENTS AND CURVES. 























survey, was the adoption of a convenient 


vated Railway and the New York | 





a foot per 1 ft. (.0016 m. per .305 m.), in elevation 
were allowed. 
The first, and a very important step in the) 
line | 
| that could be used until the final completion of | 
the railway. It was located on the easterly side- | 
walks, far enough from the curb line to escape | 

| any possible interference from the excavations for 
| piers. No small difficulty was experienced in 
| locating these base lines, especially on the avenues, 


| where they are from 1 to 5 miles jong, the require- 


| ments being a straight line parallel to the axis of 
|the street or avenue. There is no angle in the 
| First avenue base line, but to overcome several 
| irregularities in the Second avenue line, and to pre- 
| vent encroachment with our columns on the horse- 
| car tracks, afew slight angles of a few seconds 
each were permitted on the base line; these, where 
| it was possible to do so, were located on summits 
| of grades, and cannot be detected with the eye. 
After permanently establishing the base lines, the 
longitudinal distance was measured with wooden 
rods 25 ft. (7.619 m.) in length, the measurement 
being guided by a transit man. These rods were 
made by Young. of Philadelphia, and pronounced 
| by him to be accurate by the United States stand- 
ard. Several auxiliary 
were first laid off at convenient points, where the 


rods were tested every morning for the day’s| 
Full stations were thus located and | 


measurement. 
permanently marked every 100 ft. (30.479 m.), and 
sub-stations every 25 ft (7.619 m.). 


from some of the full or sub-stations. It was 
found of the utmost importance in the subsequent 
a of a layout, that all such prominent 
eatures as sewer basins, fire hydrants, man-holes, 


lamp posts, telegraph poles, sewer, gas, and water | 


mains, curb lines, house lines, vaults, chimneys, 
horse-car tracks, and large, im 


mapped. A location for the colurans was then 
decided upon, and spotted upon the map for con- 
struction or verification. The spacing and ar- 


rangement of the columns on the street or side- | 


walk to support the structure is called the “‘ lay- 
out.” After the columns had been marked off at 


their proper sites, elevations thereat were taken | 
for the purpose of establishing grade and deter- 


mining the length of the columns. 
For the purposes of construction, bench marks 
were permanently established every two blocks, 





















test standard lengths | 


Following the | 
measuring party was another small party, whose | 
duty it was to locate all obstacles with steel tape | 


rtant and public | 
buildings, should be accurately measured and | 
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structed of concrete. If bricks are use, they 
shall be hard burnt, and of the best quality. 

No foundations were constructed of concrete; 
all the other requirements were rigidly adhered to. 
Their classification was as follows: 

1. Standard street piers. 

2. Standard sidewalk piers. 

3. Special street piers. 

4. Special sidewette piers. 

The Standard Street Pier was built in the drive- 
way on firm ground where no obstacles were met. 
The pits were opened 9 ft. (2.743 m.) square, and 
excavated to a depth of 5 ft. 6 in. (1.676 m.) below 
the bottom of the base casting, which usually 
made the excavation about 7 ft. (2.133 m.) below 
tne street surface. The bottom of the pit was then 
examined with a sounding rod, and, if found sat- 
isfactory, was leveled, and, where deemed expe- 
dient, compacted with rammers. The sides a foot 
(.305 m.) high from the bottom were then shaped 

|} and smoothed to inclose a bed of concrete & ft. 
2.438 m.) square and 9 in, (.2287 m.) thick. The 
concrete was composed of broken stone, not ex- 
ceeding 2} in. (.0635 m.) in the largest dimension, 
four parts; clean, sharp sand, two parts; American 
hydraulic cement, one part. The cement and sand 
were first mixed with a minimum amount of 
water, after which the broken stone, being well 
wet, was added, the whole mixture being then 
thoroughly incorporated on a tight board platform, 
was deposited in one layer in the pit, and raramed 
till the soft material flushed to the surface; before 
setting, pockets were scooped in the surface of the 
concrete, which were partially filled with thin 
hydraulic mortar subsequently to receive the boit 
washers and heads. On top of the concrete were 
laid two stones, averaging 5 in. (.127 m.) thickness 
and 8 ft. by 7 ft. (.914 m. by 2.13 m.) laid ro as to 
offer a base of 7 ft. (2.13 m.) square. These large 
stones served the purpose of anchorage for the 
bolts, as well as support for the brick pier. Fig. 1 
gives plan and elevation of standard street pier; 
fig. 2, standard sidewalk pier. 
| Standard Sidewalk Piers.—Pits for the piers 
were excavated 12 ft. (3.66 m.)deep. Theconcrete 
footing was 8 ft. 6 in. (2.59 m.) square, and 12 in. 
(.305 m.) thick, deposited in two layers, The 
height, from bottom of concrete to bottom of 
socket, in base casting, was 10 ft. 6 in. (3.2 m.). 

The height from bottom of foundation stones to 
top of brickwork was 9 ft. 3 in. (2.82 m.); in all 
| other respects the piers corresponded to the stand- 
| ard street piers previously described. 
| Special Street Piers were those which from 
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was 3,310; the average length driven was 20 ft. 
(6.1 m.) They were spruce, straight, straight- 
grained and smooth, free from large knots, divested 
of bark, not less than 12 in. (. m.) at the butt 


after sawing off, and 8 in. (.201 m.) at the small | the 


end. They were driven to hard bottom, or until 
the set did not exceed one-fourth of an inch (.0063 
m.) under the blow of aram weighing 1,200 Ibs. 
(544.8 kg.), falling 8 ft. (2.44 m.). The piles were 
hooped for driving, and aawed off horizontally 1 
ft. (.805 m.) below mean high tide level, tneir 
heads then being surrounded with concrete. The 
usual form of cupping and flooring was used. 

Elevations of four street picrs and an isometrical 
drawing of one are given in figs. 3,4, 5 and 6 as 
fair samples of the prominent obstructions en- 
countered on First and Second avenues. The fre- 
quency of the obstacles met with is made apparent 
by the fact that 74.3 per cent. of the piers are 
special. 

The materials for concrete and hydraulic mortar 
were compounded by actual measure, and all ce- 
ment was subject to inspection and test before use. 
The specifications for cement required it to be 
capable of resisting a tensile strain of 50 lbs. to the 
square inch (3.52 kg. per square cm.) after thirty 
minutes exposure in air and 24 hours immersion 
in water. The results of some tests made by the 
inspector of sand and cement are given in Exhibit 
1, and show results from cement obtained from 
five different manufacturers. Much sand 
was obtained from the excavations at different 
points along the work. The remainder was deliv- 
ered onscows from ‘‘Cow Bay,” Long Island, or 
‘The Kill,” on Staten Island. The latter, although 
much more difficult to obtain, was by far the bet- 
ter sand; both kinds, however, were required to 
be ‘‘ bank sand.” 

These mixtures and most of the tests (except the 
long time tests) were made during May, June, 
July and August, 1879, from the cement as re- 
ceived frum tbe mills. A much larger number of 
tests, however, weremade. From accepted brands 
only a portion have been selected for this tabula- 
tion, which are probably sufficient to show the 
strength of the Rosendale cement used on short and 
long Lime tests for tensile strength. 

Since writing the bulk of this paper the writer 
had occasion to build some twenty piers to connect 
the Metropolitan Elevated Railway on Eighth 
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The base castings were delivered by the company 
on the curb line opposite the piers where they 
w.re to be set. The elevation, together 
a lateral —_ = udinal aoaee 

2, Was viven e engineer in c wi 
also directed ioe Sue-eeia should be done. The 
restoration of the street surface was made in all 
cases acceptable tv the city street authorities. 

The following tables w the actual cost of 
material and labor for setting the base castings by 
duys’ work, where the pier had been built and 
street restored before the base casting was set : 

TABLE 3. 
FOR A AND B BASE CASTINGS. 
Time. Cost. 


Time and f —2 
cost 0} pauaeresing plus men 1% 


at 15 cents 
Time and of moving base from side- 
— to pier—5 men at 15 cents per 
Time and cost of erecting derrick and set- 
ting 5 Sass —5 men at 15 cents 
our 


Ties and cont of repaving 25 square feet 
—2 men at 25 cents 

Time and cost of 
bric’ —2 men at 25 cents... 

Time and cost of refilling—2 men at 15 


% 


Amount of cement used. 
Amount of sand used—4 b 
cubic yard 
Number of bricks used—32 at $10 M.. 
Amount of refuse carted away—% cubic 


yard 
Amount of sand for paving cubic feet. 
Amount of coal tar, orn Sys beng &c. 
Oil for lamps, and incidentals 


Time and cost of uncovering pier—2 men 
at 15 cents 
Time and cost of moving base from side- 
walk to pier—5 men 
Time and cost of erecting derrick and set- 
base castings—5 men 
Time and cost of re 
2 men at 25 cents per 
Time and cost of wash 
bric’ 
Time an 


1% 


14 


, tarring and 
Fon oh teen ee oie 


cost of refilling—2 men at 15 


avenue with the Harlem River Bridge. As the| y, 


cost of materials and labor have largely increased 
since the construction of the Second avenue line, 
a1 epitome of this work is shown in Appendix I. 
It may be of iuterest to note some experiments 
made by the writer to ascertain the amount of 
shrinkage in the materials combined to make the 
hydraulic mortar used. The measurements of the 
sand, cement and water were carefully made in a 
box containing exactly one cubic foot (28.3 litres). 
Iu was found that in the mixture, including the 
water that was used, there was a total shrinkage 
oi 37 and 33,5, per cent., respectively. for two dif- 
ferent testis, Oinitting the water in the deduction, 
it was found there was a shrinkage of 224¢ and 25 
per cent. in the dry materials, after being mixed 
1uLO mortar for use, 
The following table shows the proportions used: 
TABLE No. 2. 
QUANTITIES IN CUBIC FE#T. 


Cemenr.| Sanp. | Warer. | Mrxrors.| ee 
| MADE. 


| 
4 8 i ¥ 93-10 | Exp. (1 
3 6 2 ie 6% 4 % 


QUANTITIES IN LITRES. 


778 


50.6 


417.6 
311.5 


113.3 


263.4 | Exp. 
8 e 


226.5 ql) 
| 189.9 ILL (2) 


i 


From these results 1t would appear that for anv 
known quantity of cement mortar required, 25 
per cent of the amount sauuld ve added to the dry 
waterials for shrinkage, the materials being used 
in the foreg ung proporcons. 

Tae total number of bricks used in foundations, 
inciuding the station piers built tu dave (Feb. 1, 
1881), is 14.841, 198, or an average of 7,3.9 per pi r. 
Toe Haversiraw brick, as iaid in these fouuda- 
tious, numbered by aciual count trom 19 cv 21 per 
cubic foot (0.671 urick per litre), the -variation be- 
ing probabiy due t» the thickuess of joint, 


CAST IRON BASE CASTINGS. 


There were six patterns of base castings, used 
an designaied as iollows : A, AD, AE, B, BD aud 
BE. The calibre of the fir-t three patterns is 
184¢ i. (.848 m.) for Phoenix columns, whose cross 
section area ranges from 36 to 39 square inches 
(232.3 to 251.6 sq. c. m.). . : 

The caibre of the remaining three patterns is 
13% in. (.85 m.) for the same style of columa, hav- 
ing a cress section area of 42 to 45 square inches 
(271 to 290 sq. c. m.). As the different patterns of 
the two calivres are essentially the same, ouly dif- 
fering one-fourth of an inch (.0063 m.) in diam- 
eter, sketches of three patterns only are shown in 
fig. 7. 


Ainounié = sand a — — 
nount of coal cement wash, ait 
Oil for lamps, and incidentals 
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Where the base setting followed the construc- 
tion of the brick piers, it was found that thirty- 
five per cent. of the above cost was saved. 

The base castings north of Eighty-seventh street 
were set the year following the pier construction, 
and done by contract at the following prices: 

For A and B base castings. including all labor 
and materials, $3.75. 

For AD, AE. BD and BE base castings, includ - 
ing all labor and materiais, $5.25. 

A saving of about eleven per cent. on the for- 
mer, and about eighteen per cent. on the latter 
style of bases. 

‘rhe average number set per day by days’ work 

r by the company was ten, while the average 
number set per day by contractor was 
It might be well to state, in this connection, that 
the contractor e his undivided, personal atten- 
tion to the wor 

The following table shows theaverage weight of 
the different kinds of bases used, number of each 
pattern, and total weight of all in tons of 2,240 
pvunds and 1,000 kilograms : 

TABLE NO. 5. 
WEIGHTS OF CAST-IRON BASES. 


| 
No. | Pat- | Average Weiont.| Tora. Welenr. 
ee Tons of 1000 


Tons of 
2240 ibs. kilograms. 


2,126.2! 
122.98 
136.67 
504.60 


Lbs. | Kgs. 


5,533 
6,026 
3.205 
5,510 
6,048 


1,840 59.48 
13 1,300 13.72 


3,005 jf, tons.| 3,054.16 


The specifications for cast-iron column bases 
required them to be made of the best No. 2 Lehigh 
pig metal, or its equivalent in quality, three tons 
to one ton of machinery scrap. 

The mixiure was tesied by taking a bar there- 
from 1 in. (.0254 mn.) — 
between supports, which was uired to sustain 
at its middle point one gross ton (1,016 kgs.), with- 
out fracture, the casting to be perfect in shape, 
bolt-holes spaced e. y and cored square to 
base. The cores for the barrels to be made 
out draught, and blackened to get a siaooth 


and i ft. (.805 m.)| pl 
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founding. The iron, in cooling, shrinks along the 
ribs, while the expansion, owing to the 
amount of metal in the centre of the base, stil 
continues at the bottom of the socket. 

These reactionary forces sometimes caused a 
bursting of the base. Uther reasons, also, com- 
bined to produce similar results, such as the use of 
too iron, pouring while too hot, cooling the 
casting too quickly, or moulding in damp sand, the 
latter tending to ruin the core by expansion of air 
or steam, or Both, and thereby rendering the bot- 
tom of the socket too thin for use. The bases 
were subjected to a rigid inspection by striking 
with a sledge, measuring the various parts and 
scrutinizing with a critic’s eye before leaving the 
foundry. e final act of setting the base in posi- 
tion was also a good test of its perfect construc- 
tion. Nota few were rejected in the last act. The 
bases were set to a given elevation—an elevation 
of - of base being as, determined for the 
whole line, chiefly of ear upon the grade of 
the streets. A bed of hydraulic mortar, from one- 
half to three-fourths of an inch (.0127 to .0191 m.), 
was given them that they might always be brought 
to a true elevation and to furnish a perfectly even 
bearing when screwed down tothe brick pier. The 
end of the bolts, ther with the nuts, were 
then covered with a thick coat of coal-tar, and the 
whole base given a wash of pure cement mortar 
where the occur in the driveway. They 
were further protected by cast-iron bell-shaped 
fenders, which also prevent the wheel hubs of 

ing vehicles from striking the iron columns. 
The intervening space between the shell of the 
fender and the base casting was filled with cement 
mortar. Fig. 98 represents a fender in position, the 
base and column being shown by dotted lines. 


ERECTION OF IRON STRUCTURE. 


The iron structure is com of Warren longi- 
tudinal girders of the deck system, whose upper 
chords rest upon the top chords of transverse 
girders of a similar character, supported by six 
segment wrought-iron columns of the Phoenix 
pavtern. The transverse girders have a double- 
triangular system, whereas the longitudinals are of 
the plain triangular type. The on gir- 
ders are set in pairs under each track, 5 ft. (1.524 
m.) between centres. They are 4 ft. (1.219 m.) 
deep from out to out of chord angles. _ 

The bottom chords of transverse girders are 
flush with the under surface of longitudinals, and 
made rigid therewith by plates and bolts. The 
transverse girders through D:vision and Allen 
streets, First avenue and [wenty-third street, are 
sized and fitted for the support of tbree tracks, 
and through Second avenue for four tracks. 

Traosverse girders weigh about 200 Ibs. per 
lineal foot (297.4 kg. per m.). 

Longitudinal girders weigh about 180 Ibs. per 
lineal tout (193.5 kg. c m.). 

Bracing, etc., weigh about 8 lbs. per lineal foot 
(11.9 kg. per m.). 

**A” calibre columns weigh about 350 lbs. per 
yard (178.7 kg. per m.). 

“B” calibre columns weigh about 420 Ibs. per 


yard (208.4 kg. per m. 

The first <p tn es siithins a the iron work 
was dropping the columns into their appropriate 
base castings. This was easily accomplished by 
means of a derrick wagon, by which seven men 
and a team of horses were able to set in place an 
average of 39 columns not exceeding 20 ft. (6.096 m.) 
in length; or ten columns nut exveeding 50 ft. 
(15.240 m.) in length perdiem. The space between 
the barrel of the casting and the columns was 
then caulked with vakum to keep out the water 
prior to using cast-iron cement, and the 
columns filied with cement mortar in proportion 
of two parts sand to one of cement. 

The cviumns were held temporarily in place by 
inserting iron wedges inside the rim of the base 
casting. The girders were raised by a traveler on 
the structure. The power used was a 15-horse 
power engine, boiler shell, 3 ft. x 6 ft. (.914 m. X 
1.828 m.). The force needed was 12 men besides the 

man. With the power and force named 

the contractor raised an ave of 66 girders per 

i tons 22 tons 
of coal). 

place, the lateral 

bracing was then adjusted and riveted and the 

columns very carefully plumbed with heavy iron 

um and in many cases of long columns 

with a transit instrument.’ ene brought 

to a vertical position they thus held by jack- 

screws and braces until the cast-iron cement had 
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ammoniac to one gallon (3.79 1.) of water. 
The cast-iron turnings or borings were mixed with 
a minmum amount of the solution and left stand- 
ing about balf an hour before using, to ‘‘warm 
up.” The mixture was then dropped in layers of 
i in. to 3¢ in. (.0082 m. to .0127 m.), not to exceed 
tue latter, and very thoroughly rammed with iron 
rammers driven by vigorous blows of a hammer. 
For a “‘B calibre” base about 130 Ibs. (58.97 kg.) of 
borings were required to perfectly cement the col- 
umn and its base c ating. Fora base of ‘A cali- 
bre” about 100 Ib-, (45.36 kg.) were needed. It took 
about 43 hours to complete all evaporation, where- 
n the cement became as hard as the iron itself. 
Mach care was needed in preparing this cement. 
Uniess sufficient water was u the cement 
would heat and be spoiled. The addition of sul- 
hur one part to eigh oo of sal-ammoniac 
pastes the process of hardening, but if time is 
allowed it sets more firmly without the sulphur. 
H-nce, the use of sulphur was abandone}l. It was 
also found absolutely necessary that the iron bor- 
ings should be perfectly clean and free from rust. 
As an illustration of the efficiency of this cast- 
iron cement, it may be interesting to know that 
when occasion offered a column was removed from 
a cast-iron base after it had been thus cemented, 
whereupon it was found stronger than the base 
it-elf, the latter breaking first under powerful 
blows of a sledge. 


I.—TRACK STRUCTURE AND TRACK LAYING. 


1. The gauze of the track on tangents is 4 ft. 81¢ 
in. (1.435 m ). On curves of 600 ft. (182.9 m.) or less 
it is 4 ft. 9 in, (1.448 m.). 

2. Tne track material consists of : 

(a.) Southern yellow pine cross-ties 6 in. X 6 in. 
x 8 ft. (.1524 m. * .1524 m. x 2.438 m.), except on 
curves, crossings and turnouts, where greater 
iengths and larger sections were frequently used. 
Every third cross-tie on each track of the main line 
is a lookout tie 12 ft. (3.657 m.) long. 

(b.) Syuthern yellow pine guard timbers 6 in. x 
Sin. X 30 ft. (.1524 m. X .2032 m. X 9.14 m.) long 
and upwards for straight lines, and white oak 
guard timbers of like lengths 5 in. X 8 in. (.127 m. 
X .2032 m.) section for sharp curves and their ap- 
proaches. 

(c.) White oak bevel and distance blocks, cap 
stringers und shims for sharp curves. 

(d.) Steel rails weighing 63 pounds per yard (31.23 
kg. per m.), and usually 30 ft. (9.14 m.) long. 

(e.) Fish plates, screw bolts, lag screws, clips, 
angle bir and strap-iron guards, blunt bolts, spikes 
and nails. All materials were delivered along the 
line, in the street. by the company, the contractor 
thereon receipting for the same and assuming all 
further respoisibilitv. |The accepted bids for 
track work were those of Messrs. D. R. Kelly and 
Qainn & Flinn, allof New York city. The f-llow- 
ing table shows the amounts and respective prices 
cr edited to each : 
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Il.—STRAIGHT LINES. 

The cross-ties were pe.areeae 18 in. (.4572 m.) from 
centre to centre, ex ing at rail joints, where 
8) ulder-ties were » Spaces 6 in. (.1524 m.) in the} h 
clear, from the joint tie. were laid at right 

angles to the centre line as e track, with the 
— ends iv ran iron clips and 
ligscrews were to tone them to the oe 
the longitudinal — two clips and 
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——=—= | rail; the inner face bein ¢ 344 in. (.08 9 m.) from the 
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asietiee nt adinoe, thieiaaiane to each cross-tie alternately inside and screws, at intervals of about | ft. (.305m.) They 
outside of the girders, The top of the cross-tie | were then fastened .o the cross-ties as on straight 
over each transverse girder was always true grade; | lines. Both ranges of guard timbers for the out- 
whenever camber showed itself in the longitudi- | side rails on curve; were faced with strap iron, the 
nal girders 1t was taken out by adzing the under sur- | timbers being spaced 61, in. (.165 m.) from the gauge 
face of the cross-ties. No eieain was allowed | side of the track rail instead of 6 in. (.1524 m. yee on 
in any cause. The rails are those known to the|tangents. The ends of the cross-ties were then 
trade as ** Erie Pattern,” made of Bessemer steel | sawed off true to the curve. Figs. land 2 of Fig. 
with 45, of one per cent. of carbon. | 9, represent sections of the track for tangents and 
They were furnished by the Albany Rensselaer | Isharp curves. Owing to the fact of longitudinal 
Iron and Steel Company, and met satisfactorily all | girders on sharp curves being chords of the arc, 
requireinents of the company’s inspector. A test | and the consequent means of fastening the cross- 
bar 34 1n. (.019 m.) square, an eS) foot (.305 m.) long | ties varied, the different sections are more or less 
was taken from each charge and required to bend | dissimilar. 
80 deg. without breaking, under a sudden press- | It may be of interest to know the organization 
ure, on bearings of 8 in. (.2032 m.) asunder. T vo} which was maintained during the construction of 
bars out of three to stand this test in order that | this novel and somewhat exceptional class of 
the charge might be rated first-class. If two out | track-work. As the work was necessarily continu- 
of three broke the charge was rated second-class. | ous, or was deemed best to be so, it was found that 
and rejected. Au official test record was kept of | the most economical daily foree employed should 
all charges, and open to the company’s inspection. | not exceed seventy men, distributed over a space 
A template for section was furnished by the com- | of about half a mile, as follows : 


an It was found that alth h th nufac- | 25 companion 
— that ait ougt the manufac | 10 skilled lab wera to assist the same on guard timbers. 


10 men laying steel rai 
46 . clipping cross ties. 

$9 <, marking and adzi: 
“20 unskilled iakerers for derrick, 


“ horses with drivers. 
3 foremen. 


The clippers were usually kept about 500 feet 
(152.4 m.) ahead of the spikers, and the spikers 750 
feet (228.6 m.) ahead of the carpenters on the guard 
timbers. Horse power was found to be cheaper 
and of more practical utility than steam in ho st- 
ing track material. The cross-ties were first 
hoisted, distributed and spaced; then marked for 
camber by means of T sights. adzed and clipped. 
Then the steel rails were in turn distributed, lined 
up and spiked; then the guard timbers were dis- 
tributed, ends oo gauged and bolted down; 
the inside guard being put in place and finished 
with strap iron before the outside one was laid. A 
steel rails, and ex actly 10in, (.2 254 m. ) apart, the inner | Space of about 250 feet (76 m.) intervened between 
one being 314. in (.0839 m.) in the clear from the | the gangs employed on the two ranges of guard 
gauge side of toe trick rail when co: nplete, with | timbers. Everything working smoot hly, the above 
strap iron. They were framed at the ends with a | force accomplished about one block or 260 feet 
dovetail halving splice 9 in, (.2286 m.) long, tapering | (79.25m.) of double track per diem of ten hours, on 
one inch (.0234 m.). The splices in all four guard | tangent work. : 
timbers were made to break joints; screw-bolis | The following statement gives the actual cost to 
were used to fasten the timbers at the joints Each | contractors Quinn and Flynn of laying complete 
guard timber was, as a general rule, bolted to | one thousand lineal feet (304.8 m) of straight single 
alternate cro3s-ties, the inside and outside timbers | track: 


turers were very successful, aes in meeting 
the requirements of the specifications, yet it was 
quite common to discover a slight ‘ kink” near 
the end of the rail; this could not well be avoided 
— the straightening machine then in use at the 
mills, 

They are placed to break joints in each track, 
the ends of them, on one side, laid as nearly as 
possible opposite the middle of those on the other 
side, and the joint made exactly over the middle 
of the tie, each rail was then spiked with a 
spikes i in each cross-tie. The joints were left o 

4 in. (.0064 m.) when the temperature was be oe 
Pine Seee Zero; a scant 14 in. (.0064 m.) between 
zero and 32 deg. 3 vs in. ( 048 m_) between 32 deg. 
and 50 deg. ; 1g in. (.0032 m.) between 50 deg. and 
80 deg.; and ,, in. (.0016 m.) above 80 deg. Only 
metal shims were used in regulating the spaces. 

The guard timbers were laid both sides of the 


croas-ties . 
istributing materials. 





being bolted in pairs respectively tothe same tie, | Hoisting and distributing materials ................ Cones 
they were secured to the girder flinges by clips | Holsting steel tails |. S00 
se the nuts of the screw bolts, the heads and | | | Hotsting yuard timbers pans seseristeetenssene eoseaes sense 
washers of which were set down intoacup at | Strap-ironing guard timbers aca 20 

top, bored with a2 in. (.0508 m.) auger, deep enough | incidentals oss of ante ing os, ee 
to sink the head slightly beiow the top surface of the | — 
guard timber and permit the screw end of the bolt | bia $390.00 
to project about 14 in. (.0082 m.) below the nut after | “™°4™* Paid contractor as per prices bid........... amine 
screwing up for upsetting. The auger-hole cup | Profit.. $50.00 


was filled completely with a paste of Portland! or 16% per cent. 
cement, aad smoothed off a little crowning to| The amount of materials required for the con- 
shed water, prior to ne All the bolts used | struction of one thousand ft. (304.8 m) of single 
in track-work, excepting h-plate bolts, were ‘track, is as follows: 
greased with, tallow before insertion, and all | ee ee ee (15 ee ee = 
meeting surfaces of track timbers and other | a 9 : 
fixtures were given a thick coat of white-lead and | | 3 000 wrens = -_ a6" ae te 
oil paint before closing up. | 1,500 lag screws, 6°34” (.1524 m <.0191 m.). 
Ill. —OURVES. 67 stee! rails. aaa fad m. ) long. ome an 

The general provisions concerning straight lines | = = ee 8. yi eS oe ae rye m.) im. 
— — -work on curves as far as they were | | aeee pe and washers. 
applicable. The yellow pine ties were usually 10 fc. . 
(3.048) long. To give the proper elevation of the | eon lineal = es a whshers, 1444 x” 
outer rail, white oak bevel caps were used for the | | 


x54" 


<8” (.1524 m. x.2032 m.). 
( 3664 


1,500 guard rail bo ta, nuts 
150 tas sian EE 3%’ (.305 0191 m.). 
support of rails and guard timbers. The outer rail | ae COTSWS, oO ee ees - : 
was elevated 3 in. (.0762 m.) calculated for a speed | 00° lineal ft. strap-iroa, 244" x54" (063 m.x.0127 m.) s¢- 
of ten miles per hour only; the elevation being| 300 strap eon boks, 64%" (.1651 m.x 0127 m.) with 
in abo nuts and washers. 
gomsei in a distance of mt 80 ft. (24. 4 m. ) oa 300 blunt bolts for strap-iron, 5’ x4" (.127 m.x.Q127 m.). 
% barrel Portland Cement. 
TURNOUTS AND CROSSINGS. 


the tangent to the curve. The track-rails were 
ee templets ie the engineer, 
true to line ; no springing or sledging of rails vas! To lay one typical crossing, consisting of 21% 
allowed, On curves with radii of 600 ft. ne m.) | lineal feet (66.5 = of track, with five frozs, from 
and upwards each rail is held by three spikes per | switches and outside guard timbers, with inside 
tie—two outside and one inside. On curves of less | gtae} guard rails. c sts as follows : 
than 600 ft. (183 m.) radius,.a steel gu*rd_ rail was | Hoisting, adzing and clipping cross-ties 


= 
J 
i 





aeaekedline skal $18.2: 
spiked down inside of the inner track rail; it was | Laying rails, fr gs and switches 40.00 
found necessary to plane off the flanges of this ni} . = penn geo“ ee re een ere er 
éé in. (.0191 m.) to pe: _ the ee = screw | AO TOS eee ciciceniga 
ts, or lagscrews ; then steel guard rails were Total 75.00 
further supported and held upright in place against | | Amount paid contractor as per prices bid......... +++ 190.20 
lateral shocks by white oak distance blocks, | ia sia a celiasltinae ain alaeinohs $64.40 
—- to fit oon m8 extended — oct cag Ra SER ct 
the opposite timber, where they 
were “set up” by means of a wedge of | Senate eo bids Ro 
; _ <hte aa bolted fast through the —_—— 
we b and cross-ties. On top of these dis- ME wheccnaessdesd Aebadés eubsetdcqeseesause . $10.00 





tance blocks were bolted through cross-tie a white | ° oons per cei. 
oak curved cap 334 in, x 10 1n. (.0953 m. x .254 m ); 
section, partly covering the head of the steel 


PAINTING. 

In mixing paints for iron surfaces, it is of the 
| first imvortance that the best materials only be 
used. Linseed oil is the best medium, when free 
from admixture with turpentine; the latter being 
| avolatile oil, cannot be used with advantage on 


gauge side of the inner track rail. This was also | 
guarded on the u meee edge facing the track rail by | 


a8 «9m. (1 im. x.0762 m.) angle bar secured | 5 non rbent surface. Linseed oil, , however, is 
blunt bolts. These angles were in about 14 ft. | peculiarly well adapted for this It dves 
(4.27 m.) lengths shaped to the curve with half check | 5 5+ evaporate in any percep salbhe’ deubee The 


the gota. — three remaining ranges of guard tim- 
for each track were com of two white 
oak timbers, each 5 in, x 8 in. (.127 m. x .2082 m.) 
two section — together sidewuys by boits and lag 


large percentage of linol-in which it écuains com- 
bines with the oxygen of the atm sphere, and 


(Continued on page 370.) 
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Articles for Publication in the current number 
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Correspondence upon subjects which naturally belongs | 
to the province of this journal is solicited. i 
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NOTICES OF MEETINGS. 


JOINT SESSION OF ENGINEERING SOCIETIES. 

There will be a joint session of the American Institute of 

ining Engineers with the American Society of Civil Engi- 
neers and the American Society of Mechanical Engineers at | 
the Turf Club Coxmerty. Union League) Theatre, corner of | 
Madison avenue and Twenty-sixth street, New York, on 
Wednesday evening, Nov. 1, at 8 o’clock, forthe purpose of | 
hearing the memorial address onthe life and works of the | 
late Alexander Lyman Holley, to be delivered by R. W. Ray- 
mond, Ph, D. 

AT the meeting of the American Public Health 
Association, at Indianapolis, on the 18th, Dr. T. P. 
Wilson, of Aun Arbor, read a paper on *“ Life on 
Wheels,” estimating that there were constantly a 
million and a half people travelling on railroads 
besides those employed on the lines. He was con- 
vinced that more attention should be given to the 
hygienic needs of railroad travellers. Erastus 
Brooks, of New York, described the Board of 
Health system of New York State. 


THE tenth annual meeting of the American Pub- 
lic Health Association is in session this week at 
Indianapolis, Ind. Meetings were held the 17th, | 
18th, 19th and 20th inst. Papers were read upon 
‘Sanitary Associations,” ‘“ Heredity,” ‘* Disease 
inthe White and Black Races,” ‘Sanitary Or- 
ganization,” *‘ The Progress of Sanitary Science,” 
‘** The Contagious Character of Tuberculous Con- 
sumption,” ‘- Sewers,” ‘‘Cattle Disease,” ‘The | 
Disposal of Sewage,” *‘ Vaccination and Criminal | 
Vaccination,” ‘‘ Smallpox,” etc.; reports of com- 
mittces, etc. The President for 1881-82 of the 
Association was Prof. R. C. Kedzie, of Lansing, 
Mich. | 


sented against several of the hotel owners and other 
property holders at Seabright for polluting the 
South Shrewsbury River with sewage. The Board 
of Commissioners of Long Branch and Asbury Park, 
the Ocean Grove Camp-meeting Association, and 
the Ocean Beach Land Association, are also cen- 
sured for allowing offensive substances to pollute 
bodies of water within their jurisdiction. 

It is time to adopt active measures for the pro- 
tection of residents at summer resort-. A few 
y ea1s ago the need was not appreciable, but now 
that these resorts are so crowded in the warm 
season, it is an absolute necessity to provide suitable 
sanitary provision for the safety of those who pay 
the extravagant prices that are exacted at summer 
hotels and boarding houses. From the White 
Mountain region even, where malaria never claimed 
a residence, reports now come of its arrival with 
the ever swelling number of visitors, who for a 
while each year seek comfort, health and amuse- 
ment amid its hills. 


WE want statistics of the water-works of the f 


following cities of 10,000 inhabitants, and will 
furnish blanks to any person who will be so kind 
and accommodating as to fill them out, and 
otherwise assi-t us in the matter: 


Bideford, Me. Mobile, Ala. 

rockton, Mass. 
Burlington, Vt. 
Canton, O. 
Chattanooga, Tenn. 
Coboes, N. Y. 
Columbus, 8. C. 
Davenport, Ia. 
Dover. N. H. 
Faston, Pa. 
Evanaville Ind. 
Galveston, Tex. ~ 
Haverhill, Mass. 
Hvde Park, Il. Stockton, Cal. 
Joliet, Ul. Steubenville, O. 
La Crosse, Wis. St. Joseph, Mo. 
Lewistoa, Me. Wheeling W. Va. 
Little Reck, Ark. Youngstown, 0. 
Los An_@@ , Cal. 


Reck Island, Il). 
Rutlend, Vt. 
Sacramento, Cal. 
ta _inaw, Mich. 
tan Antcnio, Tex. 
fan Jo: e, Cal, 
Shenanavah, Pa. 
Springfield, Ill. 

8 amlord, Conn. 


If water-works officials would for a moment 
realize what relief we are endeavoring to bring 
them in a complete ‘‘ History and Statistics of 
American Water-works,” they would certainly 
hasten to send us all the information they possess. 
Once this volume is ready for distribution, a 
printed postal card, referring all inquirers after 
statistics to the recognized Encyclopedia, is all that 
will be necessary. An era of rest for circular- 
besieged superintendents is dawning, and we claim 
their co-operation in trying to save themselves. 
One more circular, properly filled out, and their 
labors as statisticians are nearly ended, and we 
will, single-handed, undertake to do all that the 
600 and more cannot now do. 

——> +0 > 0+ ge .- 


THE FEE OF THE STREETS. 
Mr. Rufus Story, a coffee and spice merchant at 


Nos. 7 and 9 Frent street, of this city, has at last 
brought the Grand Moguls of the Elevated Rail- 
way to something in the nature of “terms,” 
From March to November, 1877, he had the 
New York Elevated Railway Company en- 
joined from making excavations in front of 
his property, for the purpose of building their 
railway. Judge Robinson, in the Court of Com- 
mon Pleas, then dismissed the case, dissolved the 
injunction and left Mr. Story $1,323 out of pocket 
for costs and disbursements. Mr. Story carried 
the case to the Court of Appeals, and on Tuesday 
scored a victory over his opponents. 

The case was re-argued before this Court of last 
resort on the broad question involving the right 
of the property-owner to an easement in a public 
street that entitles him to have it maintained as a 
public street. or recover damages to the extent of 


the actual injury to the property by reason of its 


use for an elevated railway. This important point 
was decided by a majority of the Court, and it 


THE Grand Jury of Monmouth County, N. J., ' establishes the rule of law that guarantees to prop- 


have been ‘‘ making things hot” on sanitary in- | erty-owners compensation for injuries to property 
fringements in that vicinity. For publishing | by the construction of an elevated railway. It 
articles alleging that typhoid fever was epidemic | means, stripped of all legal verbiage, that the con- 
in Red Bank, the proprietor of the Register of that | struction of an elevated railway on a public street 
place has been indicted and bound over for trial ; |of New York will entitle any property-owner to 
Jas. N. Corey, the belligerent proprietor of the | damages to the extent that the property is actually 
fever-infected Hotel Bellevue, at Seabright, has to | lessened in market value by reason of the railway; 
answer to five indictments, and charges are pre-| and the broad ground on which the principle is 


decided, would seem to make the same legal rule 
applicable to other cities. 

The case naturally excites a great deal of inter. 
est, and is commented on by all the leading journals 
of this and the other large cities of the Union. A 
new trial is ordered for. condemsation purposes. 

The opinion in full is as follows: 

First—That the plaintiff, by force of the grant 
of the City to his grantors, has a right or privilege 
in Front street which entitles him to Live the 
same bene open and continued as a public street 
for the benefit of his abutting property. 

Second—That this right or privilege constitutes 
an easement in the bed of the street which at- 
taches to the abutting property of the plaintiff 
and constitutes private property within the mean- 
ing of the Constitution, of which he cannot be de- 
prived without compensation. 

Third—That such a structure as the Court found 
the defendant was about to erect in Front 
street, and which it has since erected, is inconsist- 
ent with the use of Front street as a pubiic street, 

Fourth—That the plaintiff's property has been 
taken and appropriated by the defendant for pub- 
lic use without compensation being made there- 


or. 

Fifth—That the defendant’s acts are unlawful, 
and as the structure is permanent in its character, 
and if suffered to continue will inflict a permanent 
and continuing injury upon the plaintiff, he has 
the right to restrain the erection and continuance 
of the road by injunction. 

Sixth—That the statutes under which the de- 
fendant is organized authorize it to acquire such 
property as may be necessary for its construction 
and operation by the exercise of the right of emi- 
nent domain. 

Seventh—In view of the serious consequences to 
the defendant, we think no injunction probititing 
the continuance or operation of the road in Front 
street should be issued until the defendant has bad 
a reasonable time after this decision to acquire 
the plaintiff's property by agreement or by pro- 
ceedings to condemn the same. 

Mr. John E. Parsons and William M. Evarts ar- 
gued the case for the appellant, Story, and David 
Dudley Field for the Elevated Railway Company, 
respondent. Judge Tracy delivered the opinion. 
The opinion in full is published in the N. Y. Times 
of the 18th; the adverse opinion of the minority 
judges is published in the N. Y. World of the 19th. 
Both combined are of great interest and value on 
account of the legal information respecting the 
fee of streets embodied therein. 

President Jay Gould, of the Manbattan Com- 
pany, said to a reporter of the World: ** The de- 
cision cannot affect the Manhattan Elevated R:il- 
way Company, since by a covenant in the leazes it 
was expressly stipulated that the Manhattan Com- 
pany should not assume the payment of such dam- 
ages. The New York Company is protected by its 
agreement with the city, cuntained in the original 
charter, by which it was stipulated that the com- 
pany should pay to the city 5 per cent. of its net 
earnings annually. The Metropolitan Company 
has no such grounds of defense. and the de- 
cision may result in closing the Fifty-third street 
branch, but even then all travel from Harlem 
could could down town by the Ninth avenue line 
direct.” 

Vice-President Gallaway said also: ‘‘ The decis- 
ion may result in the necessity of closing the 
branch of the‘Metropolitan along Fifty-third street, 
and so shut off the lem connection.” 

**In that event could you not extend the line 
from. Fifty-eighth street to tap the line to Har- 
lem ?” 

‘‘Unfortunately that is what might be called an 
‘engineering impossibility,’ on account of the lay 
of the land, even if we could get the right of way. 

engineers, in running the survey to Harlem. 
ascertained that Fifty-third street was the first 
street coming down that could be utilized for the 
connection. At any point above that the grade 
would be so steep that the road could not be run.” 


met ce moe ae 
THE INDUSTRIAL OUTLOOK. 

The situation of the iron market is less favorable 
than amonthago. The western mills and furnaces 
are producing to their maximum capacity, but 
buyers are coming forward with considerable cau- 
tion, born of the belief, or apprehension, that the 
resumption of iron making in so many mills and 
furnaces is destined to create an over supply and 
effect a corresponding reduction in prices. This 
seems to be the only plausible explanation of the 
quietness which characterizes the markets East and 
West aitera four months _in a large por- 
tion of the couutry. cause deserving of 
attention is that the crops, although very Jarge and 
up to commercial expectations, are coming for- 
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ward rather slowly. The reports of the Trunk line 
roads from Chicago eastward show that the ship- 
ments are considerably below those of last year, 
although improving every week. An active iron 
market will not be enjoyed until the crop move- 
ment assumes normal proportions, and consumers 
generally, in all lines of activity, present demands 
for their winter requirements. There is no reason 
why the industrial activity of the coming winter 
will not be greater than that of any former season. 
All the factors in the problem are favorable to it. 
Threatening storms of financial stringency have 
hovered over the horizon, but instead of having an‘ 
unfavorable effect, they warned manufacturers, 
middle men and consumers that it is wisdom to go 
slowly and buy only what is needed and to let fu- 
ture requirements take care of themselves. At no 
timein our history perhaps was business conducted 
on a more legitimate basis. Furnaces and mills of 
course are sold ahead for a few weeks, but there 
is none of that wild anticipation of wants which 
characterized the trade a year ago. Thereason is 
simply that the productive capacity of the country 
has increased to such dimensions that it is not nec- 
essary that buyers should buy three or six months 
ahead, assuming the risks of fluctuating prices in 
the mean time. Supply is equal to requirements, 
but it must be observed that there is a very rapid 
expansion of productive capacity in several direc- 
tions, for instance, new rolling mills are going up, 
new blast furnaces are being projected and built, 
old furnaces are being repaired, and fresh appli- 
ances used to secure greater production. All these 
elements point to such a growth of production as 
in time will create yn over production, which will 
lead to the necessity for restriction in some shape 
or other, unless requirements expand correspond- 
ingly, but even then the greater demand stimulates 
enterprise, and it is only a question of time 
when moreiron and steel will be made than can 
be sold at a good profit. It will be perhaps a long 
vime before the production will be so great as to 
destroy profits, but the industry is traveling in 
that direction. This fact is recognized by con- 
sumers and by projectors and investors, hence de- 
mand is limited to actual requirements. Bridges 
and roads can be built cheaper next year than this, 
ané on this account there is none of that enterprise 
which in former years has been productive of dis- 
aster, The foreign situation is satisfactory, The 
workmen in the iron mills, following in the foot- | 
steps of their American brethren, demanded an ad- 
vance, but fortunately selected a time when the 
employers had but one choice to make, and they 
made it wisely. The coal miners have requested 
a 15 per cent. advance, but will not discontinue 
work until November Ist, when it is said they will 
leave the mines unless their demands are complied 
with. American pig-iron is selling at $27 at fur- 
nace for standard brands of No. 1 Foundry, $24 to 
$25 for No. 2, and $22 to $23.50 for Grey Forge. 
Nearly all the furnaces are sold ahead up to De- 
cember ist. Very few buyers care to buy beyond 
this date. English Bessemer Pig is offered at $24, 
but American consumers will not pay over $23. 
The steel-rail mills are pretty well crowded with 
orders for the winter, the business of the past 
month aggregating 200,000 tons, which is about 
the full productive capacity. Large, round lots 
can be placed as low as $44, and it is probable that 
this will be the figure for 1883. It is said in some 
quarters that even lower prices will be reached. 
Capacity is being increased, and steel-rail makers | 
recognize the necessity of adopting every device 
and expedient to reduce the cost of rails. A large 
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enormous crops promise an increase in traffic men. He was rapidly rising to a prominent posi- 
sooner or later, but the farmers at present are tion, and all who knew him well found him 
holding back their wheat for the sake of better | a man of unusual ability. In his social life he 
prices. So far, Northwestern receipts show a de-| was a most generous and courteous gentleman, 
cline of 25 per cent. for the season, and the Atlantic and no man would do more to assist a friend. Mr. 
receipts show a decline of 58 per cent. The grand | Robt. Van Buren, chief engineer of Brooklyn, his 
receipts of all kinds are 171g per cent. less than most intimate friend, took charge of him during 
last year to date, and 27 per cent, less than in 1880, his sickness, and will attend to all his affairs until 
The corn crop, which during 1880 and 1881 was | his brother, who lives in Maracaibo, can be heard 
over 1,700,000 bushels, will not reach 1,200,000 this | from. Mr. Harris was a member of the American 
year, As indicating the decline in cereal | Society of Civil Engineers, and a committee was 
movements, Chicago’s receipts for three months | appointed on Wednesday evening to prepare a 
past were less than 384,000,000 bushels, as | memorial of his life. 

ugainst 49,000,000 bushels for same time last year. | . 





These commercial indications are deserving of at- | 
tention. Our industrial activity is dependent 
upon the volume of agricultural, mineral and | 
manufactured products, and upon the profitable | 


exchanges effected through the channels of com- | 


: . ot 
merce. Should no causes arise to arrest the spirit | 


PERSONAL. 


LYMAN BripGes, M. Am. Soc. C. E., of San 
Francisco, Cal., sailed for Europe in the City of. 
Rome on the 14th. 

CoL, GeorGE E. WARING, JR., Sanitary Engineer, 


of enterprise or intimidate the large volume of | “il! sail for Europe immediately on the completion 
capital waiting for a favorable opportunity, we of some special work on which he is now busily 
can rest assured that the coming winter and spring | engaged at Pittstield, Mass. 

will make a season of great undertakings, and the| Mr. Cuarues A. Roperts of Fargo, Dak., has 
development of a number of enterprises which | been appointed General Manager of the Sanborn, 
will furnish abundant employment to the inillions | Cooperstown and Turtle Mountain Railroad, in ad- 
of idle capital and to all of the labor and skill | dition to hie duties as chef engineer of this new 
which America can command. While there are | company. 

abundant evidences of prosperity about us, there | Messrs. Rick, BrRapLeY & SMITH, general 
are unfavorable indications which should be | contractors, Billings, Montana, is the name of # 


watched not only by business men and manufac- | 
urers, but by law makers. The spirit of specula- 
tion is waiting for opportunities to take advantage 
of circumstances and necessities. The great indus- | 
trial interests have nothing to gain by speculation. | 
It is one of those results and conditions which fol- 

low industrial enterpr‘ses like the hangers on of | 
an army. There is abundant room for legitimate 
enterprise and for all capital which desires invest- 
ment. The great South is opening up to Northern 
enterprise and most encouraging opportunities are 
being presented and accepted. Several lines of 
roads will be completed during the coming year, 
which will render accessible an enormous extent of | 
country hitherto completely locked up. 





In the) 
New England and Middle States manufacturers 
are finding an improving trade in providing for | 
the requirements for machinery and for products 
for these sections. Nothing but bad management 
or excessive greed of speculators in stocks or con- 
scienceless manipujators of values as represented 
in railroad bonds and stocks of various kinds can | 
lead the industries to shipwreck or check our un- | 
precedented growth of prosperity. | 
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ncw firm of ** young men” who have * gone West” 
in quest of fortune. Gro. D. Rice, of the firm, 
was formerly Secretary of the Boston Society of 
Civil Engineers. The new firm will succeed, of 
course. 

Mr. E. 8S. CoesprouaH, Consulting Engineer of 
this city, sailed for Europe in the Alaska, of the 
Guion Line, on Tuesday, the 17th, to be absent 
about three months. Mr. CHESBROUGH'’s visit is te 


| investigate some special features of European 


sewerage systems, and he will go as far Kast as 
Berlin and Vienna. He will also visit Spain before 
he returns, but not in connection with the par- 
ticular objects of this trip. 

Mr. GeorGeE 8S. Morison, Chief Engineer of the 
Bismarck Bridge, has issued a number of invita- 
tions to ergineers and others interested in bridge- 
building to be present at the testing of the com- 
pleted bridge on this Saturday, the 2ist. Free 
transportation is furnished by all the trunk lines 
running west from Chicago to St. Paul, from 
which latter city a special train on the N. P. R. R. 
conveys the guests to Bismarck. A reception and 
banquet by the business menrof Bismarck will 
follow the bridge testing exercises. 


Mr. G. W. VAUGHN bas resigned the position of 


HENRIQUE HakRIs, Chief Engineer of the Long | chief engineer of the Chihuahua Division of the 


Island Railroad Company, died of diphtheria at his Mexican Central Railway, which has been built 
residence, 212 Adelphi strest, Brooklyn, on the 10th | under his skillful supervision, and has accepted 
inst. Mr. Harris was a native of Maracaibo, Vene- | the position of chief engineer of the Mexican 


zucla, 8. A., but nearly all his life was spent in the 
practice of his profession in this country. He 
graduated from Rensselaer Polytechnic Institute 
in the class of 1861. He was for many years an 
assistant engineer on the Parks and Water Works 
construction of Brooklyn, from which latter he re- 
signed to accept the position of engineer of the 
New Brunswick, N. J., Sewerage and Street Depart- 


meats, which position he resigned to accept charge | 


of the engineering works of the Manhattan Beach Im- 
provement Company. He was engineer for the sewe1- 


Nationa) Railway, Southern Division, with head- 
quarters at the city of Mexico. He has started for 
that city, going from Laredo overland for the pur- 
pose of inspecting the route from Monterey to the 
City of Mexico, and of making observations as to 
the resources of the country. The Mexican 
National is to be congratulated on securing so able 
an engineer as Mr. Vaughn. 

NorRTHEKN Pactric RAILRoAD.—The duties of 


| the Inspector of Track, Bridges, and Buildings are 


| extended to include a supervision of all the records 
| of the Road Department on the several divisions 
|in operation. He will be authorized to make such 
| changes in said records and in the manner of keep- 


age of the Manhattan Beach and Oriental hotels,but 
would nct allow his name tobe associated with the 
sea-wall protection of these propeities. He was, 


number of new enterprises have been presented | }Owever, retained by Mr. Corbin as Chief Engineer | ing the accounts as will ensure uniformity, and 
within a few weeks, covering not less than one | Of bis Long Island Railroad system, and it was in| pris all the items of information required to 
thousand miles of road in the South, Southwest | !1is tireless devotion to the interests of this work, | 61 the blanks in the forms prescribed for the annual 
and far Northwest. The mileage constructed this | t° the neglect of his personal health, that his sick-| -4or15, Division superintendents, roadmasters 


| 
year to date is 8,300 miics, and will, no eters 


reach 10,500 by the close of the year. Railroad 


ness and death resulted. A neglected cold, a ‘ i 
. > *| and other officers having charge of track, bridges 
SENET EEE overwarked ‘mente: ond phy sical | o» buildings will submit all bocks, records, and 


dividends are in the main encouraging. The last | 8¥8tem, and the restless, nervous, excitable nature | ..ounts having reference thereto to the examina- 


returns of fifty-eight roads show four earned over | 544 to succumb to death. Mr. Harris was a 


tion of the Inspecter, F. H. Lewis, and will make 


50 per cent., four over 25 per cent., and twenty-| brilliant man and an ardent lover of his profes-| 5-4 additions or alterations thereto and such 


tive over 25 per cent. But five of the entire num- 
ber showed a decrease in earnings. The general 


condition of railroad interests is improving. The | gineering profession loses one of its most valuable 


Hon nmmanely well informed upon all eubjects con- | reports from time to time as he may direct. The 
Rene SE th seempmionay Dement, ‘905 earnest | Inspector will keep in his office such records as 
pracbor'igs.d wut si bean the alley agereer fie eed will furnish the General Manager at a'l times with 
full information im reference to the conditioa of 
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the track, buildings and bridges on the several 
divisions, the number of laborers employed, the 
prices paid, the cost of all structures, the expendi- 
tures for repairs, maintenance, or betterment, the 
material on hand, and the ammount and value of all 
purchased or consumed on each division.—H. 
Haupt, General Manager. 


——_—_ << +0 200 ae 
PROPOSALS RECEIVED FOR HARBOR 
WORK. 


We are indebted to Mr. Stickney, of the firm of 
Carkin, Stickney & Cram, contractors. of East 
Saginaw, Mich., for the following list of bids for 
building cribs and dredging at the harbor of 
Grand Marais, Mich., opened at Milwaukee, on 
Sept. 23, 1882, for the United States government: 


j 

i 

: 5| Total 
> amount. 


4 
' 
| 


Names OF Biv- 
DER. 


lock tim 
ber 


| 


- 
2 Pine timber 
; Hem 


6 e 
a. 
+! 


} | 
1g! 6 |10.50) 34 (3,180.00 
Green Bay Dred, | | 
ing & Pile Co., 


WEP Apeissecices 
John H. Gillett, 
Ch s 8. Barker, 

ce 
Carkin, Stickney 

& Cram, East | 

8 ry Mich. : : 
Caul. P. MceDou | 

gaid, Minn. \ 
Green Dredging } 

Chicago, - 


| | 
20,5 | 6 | 5%/10,00) 80,61,965.00 
; | j | 
| 16 4% 5 (4 |20.00) 30|57,608.0% 
18, the 54g 5 &.00) 25 55,079.00 


ge & 


ee i | 9.50) 22 58,185.00 
7127/9 12.00) 50 76,080.00 


5 | m5 16 |5 12.00) 30 68,119.00 
“Awarded to Chas. s. Barker. 
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PHILADELPHIA WATER. 


Messrs. E. 8. Chesbrough, J. Vaughan Merrick 
and Frederick Graff. the engineers selected by the 
Mayor to report to the Counciis upon the water 
supply of Philadelphia, presented a partial report 
to the Common Council on the 19h. They find 
that in supplying lower levels of the city the 
existing machinery has been worked t+ its ut- 
most capacity; that at the two largest steam works 
there is no spare machinery and in two others the 
whole supply depends upon one engine in each, 
and that at the present rate of annual increase iu 
the consumption there will not be enough pump- 
ing power during the driest seasons of next year 
to sufficiently supply un area containing two-thirds 
of the population, while in 1884 there will bea 
ehort supply almost threughout the whole city. 
Toey rc,ard the following-named machinery and 
—e as imperatively needed for the supply 
of water to the city in the summer of 1883: 

For the Schuylkill Works—Two 15,000,000-ga!- 
lon engines, to pump. one against 150 ft. and one 
azainst a higher head, $96,000; two ranges of 
boilers and connections, $60,000; two forcing 
mains. $30,000; completing 48-in. main, partly 
laid, $14,000; boilers and engine house, $40,000; 
foundation for same, $10.000; total, $250,000. 

For the Roxborough Works—One 7,500,000-gal- 
lon engine. to pump against 360 ft. head. with 
forcing main in houber 950,000; removing old and 
substituting two boiler. and=cnections, $7,000; 
new inlet screeh Miu dredgihy “$3,000 ; total, 
$60,000. 

Distributing mains to’supply Germantown from 
Mount Airy Reservoir to Manheim and Green, 
$70,000. 

: For the Frankford Works—One 10,000,000- 
on engine and connections, to pum inst 
ft., $45,000 wai ees 


l- 


ESTIMATES OF THE COST. 


The estimates given for the engines refer to the 
Worthington compcund duplex, and they recom- 
mend cylindrical tubular boilers at the Roxborough 
werks, and for the Schuylkill works marine tub- 
ular boilers, 

** Your board,” they continue, ‘‘ are satisfied of 
the great importance of an early completion of the 
East Park Res»rvoir, of the need of a reservoir at 
Cambria and Thirtieth streets, and of increasing 
the size of the reservoir at Mount Airy. The ap- 
propriations for these reservoirs are next in im- 
portance to those for the machinery, for which es- 
timates have been given. Expenditures under 


such appropriations would extend over a period of 


at least three years—1883 to 1885. Following are 
the estimates of the probable cost: 
**East Park Reservoir and connections—com- 
— two basins, $400,000; completing third 
asin, $300,000; forcing mains, $126.000; distribu- 
ting mains, $371,200; total, $1,197,200. 
‘*Cambria Reservoir and connections—Land, 
$100.000; 150,000,000 gallon reservoir, $375,000; 
forcing and connecting mains, $240,000; distribu- 


| D. H.&C.C. Morri- 
| Kime Bridge 
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75.000,000 gallon 
000.” 


These sums make a total of $2,267,200, of which 
the engineers say $647,500 should be expended in 
1888, $705,000 in 1884 and $854,700 in 1885. 


THE GRAVITY PROJECTS. 


‘*In considering the question of present supply,” 
the report continues, *‘ it should be borne in mind 
that at least five years must elapse before a gravity 
system such as is contemplated by the Perkiomen 
and Delaware projects could be accomplished. At 
least eee would be spent in making surveys 
plans and detailed specifications. Their discus- 
sion and adoption would consume another year at 
least, and the construction of the works wouid take 
three or four years more. This is a sufficient rea- 
son for providing for an adequate water supply by 
steam pumping machinery and by storage in 
reservoirs up to 1888. Complete surveys must 
made and reliable data obtained of the localities 
from which a pure water supply can be drawn. 
An appropriation of not less than $15,000 is sug- 
gested for such surveys. 

‘* At each of the pumping stations there are now 
two engineers of equal authority, who are on duty 
alternately during the day ont the night. Thus 
there can be no definite responsibility or uni- 
formity of management.” The board recommend 
that one superior engineer be placed in charge of 
each station. He should in all cases be responsible 
only to the head of the department. They con- 
sider the salaries now paid the engineers less than 
the pay of good mechanics in proportion to the 
time they are on duty, and far below what is paid 
in other cities for similar work. 


MISCELLANEOUS SUGGESTIONS. 


They a'so suggest that the several pumping sta- 
tions and reservoirs should be connected together 
and with the Purveyors’ and central office by tele- 
phonic communication. The board have been 
deeply impressed by the vital necessity of keeping 
out of the inlets to different pumping wells a large 
and constartly increasing amount of offensive 
sewage. They believe ‘‘ that this great evil, so far 
as it proceeds from the sewer that empties into 
the Schuylkill River at the east end of Girard ave- 
nue bridge, can be abated at an early day and ata 
cost small in comparison with the importance 
of the object. This, however, belongs to the Sur- 
vey Department of the city, which has also under 
consideration methods for keeping the sewage of 
Manayunk and tke points below it out of the river 
above Fairmount dam.” 

Appended to the morn isa table showing the 
pumping capacity and consumption for a number 
of years, and another table showing the organiza- 
tion and weges in different cities. In a marginal 
note the board say that if the large engine at 
Frankford breaks down there will be a short supply 
at Frankford, and if the larger engine at “Rox- 
borough or its boilers break down a failure at Ger- 
mantown will be the result. The report was re- 
ferred to the joint committee on water and 
finance. 


a ne 
BRIDGE PROPOSALS RECEIVED. 


The following is a list of the bids received for 
the Central Bridge, Lowell, Mass., Sept. 28, 1882. 
The bridge of 3 spans, 158 ft. 7 in., center to cen- 
ter of masonry. Roadway, 34ft. Two sidewalks, 
8 ft. in clear: 


| 


! 
"Tim: trom| 
Name and Location.| price, | date of Remarks. 
“| contract. 


| 
_——— - Spy Sey —_—. 


x | Manly & Cooper, 
“— 4 Dalaeont. fence. 


J Own fence. 


Morse Bridge Co., } = 
Youngstown. O.. f ($51,590 

Penn Brid :e Wks., | | 
Beaver Falls. Pa. { | 

Wrought Iron hi 
Bridge Co., Can- >) 58,853 


5 mos. ’ 

ton, O | 
PhoeuxvilleBridge } i Feb. or ; 
( 


waiiee '\ Manly & © 
anly ‘ooper, 
4 mos. Belmont, fence. 


D Manly & Cooper, 

Works, Phoenix- | 50,580 March, 83. Belmont, fence. 
ville, Pa 4) 

Boston Bridge) | \6to7 mos. 


Own fence. 
Works, pegs 


Boston, 
Mass | 
Corrugated Metal 


wae 62,226 
sen, Dayton, O. t 65,764 
ee 66,600 


66,850) May 1, '83. 
Pa 


Hilton Pridge Con- 


structi.n Co., ait 55,000) Mar. 20,’83. 
bany, N. Y 


| viously before laying. 
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ERICAN S-CIETY OF CIVIL ENGINEERS. 


The society met Wednesday, Oct. 15th, 1882, at 
8p. m., Vice-President Wm. H. Paine in the 
chair, John Bogart, Secretary. Thedeath of Hen- 
rique Harris, M. Am. Soc. C. E., on Oct. 10th, was 
announced and the preparation of a memoir was 
directed. 

A paper hy Henry D. Blunden, M. Am. Soc. C. 
E., on the Care and Maintenance of Iron Bridges 
was read by the Secretary. The writer observed 
that while many papers and much discussion had 
been published on the design and constructiun of 
Bridges, there had been little or nothing on the 
subject of their care and maintenance after erec- 
tion. Indeed, there seems a prevalent idea that 
once erected they will last forever with no care 
but an occasional coat of paint, and ever that is 
often not attended to. A close examination during 
nine years past of a large number of bridges shows 
constant, shameful neglect. The fact is that the 
immediate care of bridges is generally left to men 
who know nothing either practically or theoretic- 
ally of their design or manufacture. The single idea 
is to screw everything up tight and to replace all 
rivets without asking why a rivet drops out sev- 
eral times in the same place. The paper enumer- 
ated various causes of undue wear in bridges; un- 
even bearing of rails and ties; insufficient freedom 
of expansion gear often caused by accumulation 
of dirt; improper anchoring of fixed ends; poor 
masonry; uneven adjustment of laterals; uneven 
bearing of suxpended floors; over-tightening of 


‘counters; corrosion of iron; false economy in con- 


struction of floors rendering renewals very expen- 
sive; too large joints between ends of rails. 

The writer also gives a number of suggestions as 
to the proper care of bridges, particularly insisting 
upon constant inspection and frequent reports to 
the office of the Chief Engineer. 

The Paper was discussed by Messrs. C. Macdon- 
ald. S. H. Shreve, Thos. Cooper, Wm. H. Paine, 
J. P. Davis, W. E. Worthen. J. G. Sanderson, C. 
E. Emery and J. C. Campbell. In the discussion 
the great necessity of attention to the care of 
bridges in use was forcibly brought out. In-tances 
were mentioned of the serious results of intrusting 
this duty to incompetent men and of the advan- 
tage found by the few corporations now taking 
proper measures. Reference was made to the 
great difficulty of adjusitmentin bridges with parts 
in cast and parts in wrought iron. A case was 
described in which an ison rod in contact with 
sulphur became seriously corroded. It was stated 
that the ordinary commercial supbur had an 
amount of sulphuric acid sufficient to cause rust, 
‘but that when properly washed it was safe. The 
use of sulphur or lead for joints was discussed. 
An ordinary misapprehension as to scale was illus- 
trated by an instance when the actual amount of 
iron in the scale was found to be but one-tenth of 
the scale. Theuseof lime whitewash to protect 
iron was considered, and instances of its good effect 
were mentioned. Mr. J.C. Campbell mentioned a 
case where he uncovered 1,000 ft. of cast-iron 
water pipe and found it perfectly free from rust, 
it having veen well whitewashed many years pre- 
Mr. Jos. P. Davis inquired 
concerning the experience of members with paint 
for iron bridges where they were exposed to the 
action of Jocomotive smoke and steam. He had 
tried allkinds«f paint on the Boston bridges, but 
had come back to red lead, which, however, was 
unsatisfactory. 
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‘|THE HISTORY AND STATISTICS OF AMERI- 


CAN WATER-WORKS. 
BY J. JAMES R. CROES, M. AM. SOC. C. E. 


(Continued from page 356.) 
CCCLXXXVIIU.—DALLAS, TEX. 


Dallas, Texas, in lat. 32° 40’ N., long. 96° 45' W.., 
on Trinity River, is on a bluff 25 to 30 ft. above 
high water mark. 

a in 1841, it was incorporated as a town in 
1844. 

Water-works were built by Travers Daniel, for 
a private company, in 1876, taking the supply 
from a well 32 by 80 ft.. sunk in coarse gravel near 
the river, The well is connected with the river 
by 500 ft. of 12-in. iron pipe. The water is lifted 
100 ft. into a plate iron stand-pipe 15 ft. in diaw- 
> 3p ogee 55 ft. high, by two Knowles pumps of 80 


Distribution is by 10 miles of cast-iron pipe of 
from 10 to 4 in. diameter, with 73 fire hydrants, 
45 gates, and 500 tups. There are three meters in 
use, Service pipesare of wroughtiron. The popu- 
lation in 1880 was 10,358. The daily consumpuon 
in 1881 was 145,000 gallons. ° 

The works have been purchased by the city. 
They have cost $85.000, and the bonded debt is 
$70.00, at 6 per cent. interest/ total receipts 
bave ben $72,000. The expenses in 1881 were 
$5.000, and the receipts $12,000. 


ting mains, $105,0C0; total, $820,000. 
say $25,000 


“Mt. Airy Reservoir—Land, The works are managed by a board of three water. 
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commissioners, chosen by the Common Council} Tae Mapison Crry Warer-Works, which are being storm and sewage water in some localities and an entire 


from their own number. The Superintendent is 
appointed the Commissioners for 2 years. 
Hoary A. Hiles was the Superintendent of the 
com y to 1882. The office is now held by A. 
M. 


CCCLXXXIX—CARTHAGE, MO. 


Carthage, Missouri, in lat. 37° 15’ N., long. 94°) 


30 W., is on Spring River. Settled in 1866, it was 
incorporated as a city in 1872. 
Water-works were built for a a company 
in 1881-2, by John M. Slaney, ing the suppl 
from Spring River. The water is passed throu 
a filter of stone and gravel 25 bv 50 ft. and 12 ft. 
deep, and is pumped by a Knowles pump of 144 
million gallons daily capacity, to a heigh' of 170 
ft. into a stand-pipe of plate iron 8 ft. in diameter 
and 70 ft. high, on ground 70 ft. above the city. 
The ordinary pressure ir. the mains is 40 lbs. and 
the fire pressure 60 Ibs. 

Distribution is by 7 miles of cast-iron pipe of 10 
to 4 in. diameter, with 50 fire hydrants and 6 
gates. The number of taps is not given. ‘The city 
pays $60 per year for each hydrant. Service pipes 
are of wrought iron. 

The population in 1880 was 4,210. 

The daily consumption in 1881 was 150,000 gal- 
lons. 

The capital stock of the company is $60,000. 
The works have cost $65,000 and the bonded debt 
is $50,000. 

The receipts in 1881 were $7,500. 

David S. Thomas is the President and Super- 
interdent, and C. L. Bartlett the Secretary and 
Treasurer. 


(TO BE CONTINUED.) 





WESTERN SOCIETY OF ENGINEERS. 





The 155th regular meeting was held at 4 P. M. 
Oct, 3, in the rooms of the iety. Mr. Benezette 
Williams was called to the chair, and Mr. Liljen- 
crantz was appointed to act as Secretary pro tem. 
The following gentlemen were elected members: 
Mr. John J. McVean, Chief Engineer Detroit, 
Lansing & Northern Railrvad, and Mr. Charlies 8S. 
Pease, OU. 8. Civil Assistant Engineer, Council 
Biuffs, Ia, we 4 D. J. a Tr of the Chi- 
cago City ilway Company, a r on 
“The Chicago Cable Roads.” The paper ang A 
trated by a number of drawings, and was subse- 
sequently discussed by the members, among whom 
Mr. Wright, Engineer of the North Chicago City 
Kailway, endeavored to demonstrate that the 
horse railway is equally cheap, furnishes as rapid 
transit, is less dangerous, and gives, all considered, 
as much general satisfaction, when compared with 
the cable road. 








GENERAL INTELLIGENCE. 


"- We solicit and are always pleased to publish in these 
columns any items of interest that may be furnished us. 


GAS AND WATER. 


Messrs. J. A. CLoup & Co, have secured the con- 
tract for building water-works at Randolph, N. Y. The 
water is taken from Cold Spring, two miles from the 
a gravity system; elevation of 

t. 


Votrep to Burinp Warter-Works.—The 
Bellefontaine, Ohio, at the last election 
of building water-works at an estimated cost of $60,000. 
———The gas-works are now owned by the city. _ The 
streets are all lighted out of the net earnings of the 
works and gas furnished to consumers at $1.50 per 
thousand feet. 


of 
in favor 


Negy Water-Works in Inprana.—The city of Jef- 
fersonville is building water-works to cost $75,000 or 
$80,000. Grounds upon which to erect the stand-pipe 
and engive-house have been purchased at Port ton, 
a suburb of Jeffersonville, and the pipes for the works 
are being delivered upon the streets of the city. 


It was also voted that the present committee vestigate 
in ————— 
ata future 
























built after the plan of Chester B. Davis, and under his | carrying of storm water in others. As far as can be 
supervision, are soereastang completion. The work judged by a person not familiar witb the localities, the 
was commenced about July ist. The pipe laying was | reasoning in the report is sound and the conclusions 
com on the 3d inst.. trere being 12 miles in ali, | justified by the reasoning. Some of the rain water can 
and it is now being tested. The building and machinery | be carried off by natural channels, and it is sensibly ad- 
are nearly completed, and the regular og vised that roof and yard water should be turned into 
ordinary purposes wiil be commenced on or ore | the sewers and street water which carries dict and 
Nov. Ist. The water supply is obtained by artesian | detritus should be kept out of the sewers and put into 
well, 750 ft. , from the Potsdam sandstone, the water | the streams. The cost of the sewers, recommended to 
flowing naturally toa level about 3 ft. above Lake he constructed at once, is estimated by the commis- 
Mendota. The trial well, 5 in. diameter, was tested by  sioners at $73,330. 

peneine * a — er of about enero | 
per day. Two 8-in. wells are to be sunk to the same | 
depth to complete the supply, and a pipe is to be run | RIVERS AND HARBORS. 

into the lake for fire pur . when necessary to bave | ° 

more water than the wells will afford. The coastruc- | THE MISSISSIPPI LEVEES.—VICKSBURG, Miss., Oct, 
tion of the stand-pipe, which is to be 8 ft. in diameter | 16.—Work is about to be commenced on the broken 
and 175 ft. high, will be put off until next year. The | levees between here and Memphis. Several contractors 
total cost of the work done this year will be over | are in the city to-day, making large purchases of im- 
$100,000. | plements, and are preparing for active operations. 


au | Dan KE&LEH#ER is employing twenty-eight men in 
is eee teas tein ortinor an building a wing dam in the a River, on gov- 
Engineers, U.S. A to the Chief of Engineers regard- ernment contract, five miles below Burlington, and at 
ing the work ‘of extending the Washington aqueduct as | the same time he is furnishing rock for ice-breakers at 
provided by the act.of July 15, 1882, was forwarded by | the Chicago, Burlington & Quincy bridge at Burling- 
General Wright to “the Secretary of War for his action, | ton. The government contract amounts to $25,000, 
and was approved on Tuesday by Secretary Lincoln. 
Major Lydecker explains what has been done in the | 
way of surveys, and su its that a tunnel from the | 
distributing reservoir to Ee reservoir on the | 
heights near Sixth street will accomplish tbe desired | 
results in the most substantial manner at the least cest 
and the shortest time. He thinks there is no doubt that 
the tunnel can be made through solid rock in a direct 
line, and its construction would be a simple piece of | 
engineering work. The tunnel will be 21,400 feet long, | : 
requiring about 66,250 eae ot excavation, at a| THE project of the Cincinnati, Green River & Nasb- 
probable cost of about $500,000, The total appropria- | ville Railway Company, to construct a railroad from 
tion available under the bill is $1,472,979.30, ot which | King’s Mountain, on the Cincinnati Southern, to Nasb- 
$599,534.55 is for the extension of the aqueduct alone. | ville, on the line that was surveyed and partially 
A tunnel will be preferable to a surface conduit, as it | graded for the Cumberland & Ohio road, is taking shape, 
avoids complicated engineering difficulties and exten- | and it is expected that active operations will be begun 
sive paper He reccommends that — — be | within the next thirty days. 
done by hired labor, but this isnot approved b neral | i a 
Wright, and the question is left for Fuvare action, Trial | a . ame ManEATO oe CLou ea RalLRoaD. ~~ 
shafts will be sunk by Major Lydecker to determine | ¢\°AuSi0 1 anacry ipt ee et 
whether solid rock wili be found along the whole line of | “Th N -_ KC or Baar = t. Cloud Railroad: 
the pro; tunnel. Plans for raising the Great Falls | ne Row 2 orn (sassucnen Vempeny is to balld the 
dam will be submitted hereafter | entire line of about 190 miles, between the Iowa State 
: | Line and St. Cloud, within two years from Dec. 15,1882. 
The only conditions are that bonuses equal to $1,00U 
per mile, in the aggregate, shall be voted—or in other 
words, the company expect $200,000 in bonds for the 
entire line. The company will ask of the city of Austin 
$29,000, and it is expected our citizens will have a 
chance to vote the bonds on general election day. 
Propo-itions and papers are being prepared by Director 
Page. and the proper notices whicb the law requires will 


— oe 


oe —_ 


RAILROADS. 


A CERTIFICATE OF INCORPORATION REFUSED.—Bos 
Ton, Oct. 13.—The Board of Railroad Commissioners 
bas refused the application of the New York & Boston 
InJand Railroad Company for a certificate of incorpora- 
tion because the capital stock has not been subscribed 
for by responsible persons. 





In your issue of Oct. 7, 1882, page 354, you give us 
credit for having contract for water-works at Lyons, 
Ohio. This is a mistake; we have a contract at Alliance 


Ohio. ours truly, 
yz A. CLoup & Co., 
18 Wall street, N. Y. 


—_ee —_ —— 


ELECTRICITY. soun 


LicuTinc Heit Gate.—A note from Washington! _ WILL Issuz $1,100,000 Bonps.—A note from Phila- 
dated the 13th, says: Ata regular meeting of the Light- | delphia dated the 17th, says: A proposition tu issue $1 ,- 
house Board to-day, a re; was received from the | 100,000 bonds was adopted at a meeting of stockbold- 
specie] committee on the lighting of Hell Gate by elec- | ers of the Susquehanna & Delaware River Railroad to- 
tricity, recommending Hallett’s Point as the best avail- day. Itis also proposed to build a line 200 miles long 
able site for the electric light tower ; also suggesting that from Harrisburg to the Delaware at Portland or Belvi- 
the tower be constructed of iron, with a height of 250 ft.,| dere. R. B. Osborne, the engineer of the railroad, read 
and to contain lights of 20,000 candle power to be dis- | 4 re 
played from sundown to sunrise. The report was 
adopted and it was ordered that the plans avd 


rt in relation to the section between Slatington 
and Kettallar Station on the Lebigh & Lackawanna 
branch of the Central Railroad of New Jerse 






necessary 

specifications for the tower and machinery be pre’ 
at once. Proposals for the work = be ——- for 
as soon as the necessary papers can be prepared. was 
also-decided that all the machinery to be employed io 


, & distance 
of thirteen miles. It is stated that the building of the 
road met with warm encouragement from the owners of 
slate quarries, andthat the President of the Lebigtt & 
Susquehanna Railroad had given one of the engineers 





source of supply, | be the 


this tower be duplicated, so that in case of accidents to | of the Susquehanna & Delaware River Railroad to un- 
iatel derstand that, in the event of competition with the lat- 
any part of the machinery it can be immedia 7 **" | ter road, his company would @ traffic contract 


PROGRESS OF THE CANADA PaciFic.—W. C. Van 
Horne, general manager of the Canadian Pacific Rail- 
road, says there is about 1,800 miles ‘of that road com- 
and there is 850 ~ 


Tue Larcest CaBLe.—The cable which the Baltimore 
& Ohio Telegraph Company laid 26, across the Nar- 
rows Semis New York is believed to 


necticut. 

and South bas hitherto been through cables across the 
H . The new connection is wires across 
East River B: thence to Fort iltou, crossing 
the Narrows to Staten Island by the cable. A cable 
across the Kill von Kull will connect Staten Island 
with the mainland. 


Mount, It., is talking of the electric light. 


A New ete ee Ont., Oct. —— A amod 
mer the goverament will lay a cable under pe- 
rior, conuecting with the cakeguaph apetent of Ontario. 


THe MIpLaNnp TELEPHONE Co. have established tele- 
phone exchange at Bellefontaine, O. About 100 sub- 
scribers at present and number steadily increasing. 
Connections have just been completed with Cmcinna 
—— Springfield, Xenia and other neighboring cities 
and towns. 


south this winter. The company 
a number of them to return them to 
the boundary line free of cost.—Eachange. 


' eee 

STREETS, DRAINAGE, ETC. 
WatTErsury SurvEY.—The sewer commissioners of 
Sty from Eliot C, Clarke, C of Boston, and feadolph 
Hering, C. E “erred 


Philadelphia. jney 
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which will complete the line from Girard here. 
work of —— it a ne 
and will be pushed vigorously, w expecta 
having the road completed to Topeka by October 1, 
1888, 

PROGRESS IN MExIco.—We have received items as 
follows from the City of Mexico: Several worksof pub- 
lic improvement were formally begun in this city and 
in the interior on the 16th. The railroad from 
Puebla to San Martin, Texmelucan, was to 
traffic amid the great rejoicing of the people of the 
adjacent country. Traftic was begun on the Mexi- 
can Central Railway from El Paso through to Chibua- 
hua, and the line on the Merida and Calkini Railroad 
was opened as far as the “ hacienda,” of Chansinkin, 
and on the same day work was begun on the construc- 
tion of a street railroad in San Juan del Rio. The 
railway progress here at present is remarkable. A 
tslegram received lately announces that the Altata Rail- 
road will be completed to Culiacan by the 16th of next 
morth. Tt is stated that the railroad from Cam- 

‘he to Lerma will also be completed by the end of 

Ictober. Work is being pushed with great energy 
on the National Interoceanic Railroad—the narrow- 
gauge line to connect this city with Alvarado on the 
Gulf and Acapulco on the Pacific. An excursion party 
com of 400 persons celebrated lately the com- 
letion of the Mexican National Railroad to Monterey 
by making a trip to Nuevo Laredo, The following 
work is repo on the Irolo Rallroad, which is ulti- 
mately to extend through the State of Puebla and form 
connections that will constitute a new line to Vera 
Cruz: 21 kilometers from this city to Reyes, 21 kilome- 
ters from Reyes to Texcoco and 18 kilometers from Tex- 
coco to Irolo completed ; 15 kilometers are jalso comple 
ted beyond [rolo,'and work is active on the next 5 kilom. 
eters. The line from Irolo to Tepetlaxtoc is also un- 
der construction. The Department of Public Works 
has extended the time for making the surveys of the 
railroad from San Luis Potosi to Aguascalientes six 
months. On the railroad from Tampico to San Luis 
Potosi 165 kilometers of line have been located, 95 
kilometers cleared of undergrowth and 48 kilometers 
completed. There is much activity displayed on the 
Guanajuato branch of the Mexican Central, and it is 
expected that it will be opened for traffic about the 
20th of next month. A train conveying Messrs. 
Hinchman, Buchanan and Ibarrola went out on the 
Mexican National Railroad on the 18th as far as Puerto 
Medina, 126 kilometers from this city. An immense 
crowd, composed of the residents of the surrounding 
towns, bad assembled to greet the arrival of the train, 
and great enthusiasm was manifested. The citizeas of 
Tlapujahua presented a Mexican flag to the company: 
bearing the following inscriptions. On the green stripe, 
* Viva el progreso;” on the white: ‘* Tlapujahua and 
vicinity congratulate the company on reaching Puerto 
de Medina with their engine,” and on the red: ‘‘ Tlapu- 
jabua, district of Maravatio, to the Company Sullivan, 
in honor of its railroad progress. September 13, 1882.” 
The road is reported to be solidly built and in good con- 
dition, e regulations aes by the govern- 
ment for the management of railroads have become a 
matter of deep interest to these enterprises. The code, 
which contains no less than 391 articles, deals with 
almost everything that concerns a railroad, from the 
right of way to the issue of baggage checks. They say 
that the rules are based on those enforced by a French 
company, which framed them for the guidance of its 
own 8 not caring whether they were adapted for 
use elsewhere. 


Tue St. Pavi, Eastern & Granpd Trunk Ratr- 
wayYy.—At the annual meeting of the St. Paul, Eastern 
and Grand Trunk Railway, held in Chippewa Falls, 
Wis., the reports of tbe President and Superintendent 
were submitted. Twenty miles are in of con- 
struction, and the first ten miles from Oommen, a connec- 
tion with the Wisconsin & Michigan road, is ready for 
the rail. President Pound repo the purchase and 
shipments of the first 1,000 tons of rail and all material 
for construction. Track-laying will commence about 
the 20th. A new board of directors was elected. 
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Minister of Public Works for the of 16,500 tons 
of steel rails: Bolekow, Vaughan a 1598. 


87c. ton; Cockerill, m, 162f. 55c.; Bochum 
Tosle.. Germany, oot. ae Gute H Hutte, 
Germany, 183f. 90c.; ae, Semen . 174f. 60c,; 
Aron Hirsch, Austria, 185f.: Moss Bay te Iron, 
&c., Company, 173f. 50c.: Union Dortmund, 162f, 60c, 


below those of the other competitors, and the Curieral 
Financiar, in noting the ere that not only are 
the English rails the t that in quality also 
they surpass those of any r country. 

—_ 2 


TUNNELS. 


Hupson River TUNNEL.—Work on the Hudson River 
Tunnel is being steadily pushed forward, and by Nov. 
1 the large air compressor now et, for the tunnel 
by the Clayton Steam Pump Works of Brooklyn, N. Y. 
(three of whose compressors have been used since the 
commencement of the tunnel), will be placed in |, eee 
and working. This air compressor is of the yton 
Improved Duplex pattern, having two 22-in. diameter 
steam cylinders, two 24-in. diameter air cylinders and 
830 in. stroke. Itis 20 ft. in length, 10 ft. in width; 
weighs 25 tons; and its working capacity is 8,750,000 
cubic feet of air per 24 hours. 

-- eee- 


ON THE CONSTRUCTION OF THE SECOND 
AVENUE LINE OF THE METROPOLITAN 
ELEVATED RAILWAY OF NEW YORK. 


(Concluded from page 365.) 
makes the surface of the paint solid and of resin. 
ous appearance, pouting toughness and elas. 
ticity. Linseed oil does not crack or blister, by 
reason of the expansion and contraction of the 
Suaniunananseanaes of een sane Im- 

rac ¢ is its expansion while drying, 
which peculiarly — it to iron ave.” The 
Metropolitan Elevated Railway Company spent no 
small amount of money in experimenting with 
various classes, kinds and colors of paint, before 
arriving at a final conclusion ; their labors at last 
culminated in the selection of a metallic paint for 
the first coat, and a white lead paint for the sec- 
ond and last coat, both paints to be mixed with the 
best boiled linseed oil, and enough turpentine to 
make the paint cover well and facilitate its drying, 
The following formule were therefore adopted 
and adhered to : 
(1.) Meratuic Part. 


CANALS. eee eee oll, 
THE French engineer, M. Laurent, has received the pounds * metallic ” (ground iron ore), 
permission of the Austrian government to make a canal one mixed — (3.79 1) of paint, and covered about 
ining the small Galician River, the Sau, with the | 256 —— feet (23.78 sq. m.). 
niester, which will complete the water communication | ) Waive Leap Paint, Ouive Cuee. a 
between Dantzig and Odessa. The undertaking isa 72) ‘ 79:38 kg: pth mal 
private enterprise, Ss 3 ‘ 34.02 French ochre. 
BRIDGES. 1 pound ( "454 “) burnt umber.” 
RAILROAD BRIDGE REBUILT,—The Mexican National 21 galls. br yy ee oll 
Railroad Company completed the reconstruction of its “ 3.79 1.) liquid drier. 


bridge across the Rio Grande at Laredo on the 11th, 
thus restoring rail communication between the re- 
publics, which was broken a few weeks ago by h 
water. The bridge has 20 spans, each 80 ft. long. 
International & Great Northern road, whose bridge 
was also swept away by the same has not yet 
begun to rebuild. 

BRIDGES F INISHED.—The 6 of the 11 new bridges the 
Cincinnati, Indianapolis, St. Louis & ee ny 
unman and Lawrenceburgh Junc- 


Made 751 pounds (340.64 kg.) or 18 gallons (68.13 1.) of 
mixed paint, and covered about 512 square feet (47.56 sq. m.). 

The iron work was first thoroughly cleaned, rough 
spots scraped, and such spots, together with all 
new rivets or er raw details, were ‘touched 
up” with one coat of metallic paint. 

All the seams in top and bottom chords, gaps at 
brace joints, and all other cracks or seams needing 


is building between it, were filled solid with linseed oil putty. The 
tion, have been completed. top surface of the top chords was then given one 
~~ 000 —— coat of metallic paint. The strap-iron, clips, fish- 

BUILDING. plates and under side of cross-ties, steel rails, and 


Tae New Heap-Quarters of the Baltimore & Ohio 
at the corner of Baltimore and Calvert streets, in Balti- 
more, will be occupied next month. The ground is the 
most costly of any of its area in Baltimore, but its cen- 
tral location warranted the expenditure. The buildi 
has a frontage of 102 ft. 6 in. on Baltimore street an 


ard timbers, were penton one coat of same be- 
ore adjustment. All cracks, joints, sun checks, 
etc., in the timber, were filled with putty prior to 
painting with metallic paint and again before 
using the white lead color. 

The track su ructure received two coats of 
metallic paint. All track work being finished and 
the whole structure complete, the final covering of 
white lead paint was laid on with great care, under 
close inspection, and has proved, so far, to be the 
desideratum for iron surface painting. The actual 
cost of ne the structure, including the sta- 
tion girders, but not their buildings, with all the 
details of scraping, gleaning, puttying, together 
with all the materials and labor was $1.50 per 
lineal foot. 


The labor account was 86,4, per cent. of the total 


cost. 
While the material account was cent, 
of the total cost, sd 


104 ft, 4 in. on Calvert street, and is without doubt one 
of the finest structures for its purpose in the world. 

e road, by the way, has just made a semi-annual 
dividend of 5 per cent. on the stock of its main stem 
and Washington branch. 


No Bips REcEIvVED.—The Police Commissioners of 
this city obtained en appropriation of $60,000 

a new police station and advertised for 

were received as it was thought the foundations alone 
would consume the entire amount. now 
asks for $40,000 additional. 

PLATTEVILLE, W1s., isto have a new city hall. 


CONTRACTS LET. 


Jay GOULD’s NEw YACHT.—PHILADELPHIA, Oct. 18. 

The contract for building a steam. yacht-for Jay 
Gould was this afternoon awarded to Cramp & Sons, of 
this city. It will be constructed of iron and s' and 
will have steel boilers, It will be 210 ft. long, ft. 
beam, and 16 ft. deep, and will have 1,500 i 
horse-power. The vessel will be ready for sea early in 
the spring. 

Stone Contract Co 


APPENDIX. 


Form of estimate sheet of special street pier, 
built Jan , 1881, ome the exact construc- 
tion, character of material in excavation, quanti- 
ties, contract paid, and the total cost of the 
En as ready for the column at connection with 

rlem River Bridge, north end of Eighth avenue. 


[ 


MPLETED.—A contract is now be- 
ing completed at the Montello, Wis. 


for $100,000 

changed its name to Chicago, Iowa & Dakota Railwa orth of stone for Chicago parties tobe uked ving (See Fig. 10. 
Company. T is now being. built. from Gifford. the streets. The cea an out in pleces ten yo avure of bottom, Stix 8x6"), 
in Comnty.: ta. Forest Chg. 15 \Tm and about five inches square, twenty five of them 110 a’ cAT2 Ibe P 
County, eighty mi is already ra. ng ® square yard when Vaid. The expense of this| Washers, 4=108 

PASeEROER TRAP?TC. —It ee b Bogen mere block delivered at Chicago is about $4.25 per yard. Base set, tee ret cndbadesienernae.ee cs 

mo ' cea = _- \ | \° 

— City Union a aan us wily other 00 Keane Car Cowrracr Mapg.—Mr, C. C, Waite, Vice-Presi- | Refilling 


and the caterer’s rent, which has been in the neighbor- 


hood of $6,500 per year, has been raised to $20, 


A CaBiE Roap.—There isa ding offer to construct 
a cable tine for street cars in Columbus, Ind., provided 
the city will grant a satisfactory charter. 


PROGRESS ON THE OREGON SHORT Line.—The main 
line of the Oregon Short Line is now built 26 miles from 
the falls of Snake River, and is within 65 miles of Junc- 
tion City. Owing to the scarcity of ties the main line 
will not be able to reach the junction this year, and 
probably will not *uild much farther than they now 
are. From the junction to the falls the distance is 92 
miles, and the road is almost an airlins, The greding 
is nearly completed to the junction, and between there 
and Little Wood River on the branch road _ considerable 
work has been done, with the exception cf about three 


Ito Eiders, | Og. 


miles. The bridge over Little Wood River is very | 


nearly completed, and a great amount of heavy wo! 


tract for grading and precodonsining _Sonte-Chienge 
has been done, in fact, more than could reasonably be | avenue from Stony Island avenue to ih Park ave- 


expected, owing to the nature of the country. 


Roap ComMPLEeTeD.—On Monday last the final spike 
was driven and the last rail was laid on the Leaven- 
worth, Topeka & Southwestern Railway, on its line be- 
tween Leavenworth and Meridan, where connections 
are made with the main line of the Atchison, Topeka & 
Santa Fe road. Withthe completion of the new line 
Leavenworth is just 12 miles nearer Topeka by rail than 
heretofore, the ce by Lawrence being 69 miles, 
while by the new line it is only 57 miles. 


Prices or Street Rats In mepeee, Dre ae ee 
an 


monger of London we take the following: 
towing tdadire were recently sent in to the Roumanian 








| 
| 


dent and General Manager of the Cincinnati, Hamilton 


the Terre Haute Car arth Aa 1910’ =62.59 cu. 


Earth, 
Loose rock, 13’X13’x11’.68=73,11 cu. {is . 
Pit work, 13’ x13’ x12’.93=80.93 cu. y o. 
, 16 — 50’=800 lin. ft. 
Capping, 4 — 9’x6” x12”, 18 — 9’ x6” x6” =702 ft., B. M. 
, 12’ X12’ x4’. 25=83.46 cu. ft. Grillage=19.58 cu. 


& Dayton, has contracted with 
Works for 100 new flat cars. 


GOVERNMENT CONTRACT LET.—Bids were ons & 
the office of the Supervising Architect of the 

on the 12th, for iron railings for 
ottice and court-house buil 


ds. 

Philadelphia as follows: Samuel J. Creswell, $5,512- | Baioxwoax: 

9: Noo * Capt O5,000; Bastict yw ve, si 4 eenk. x8’ 0” sq. X9’.083 — 21 cu. ft. (bottom 
., $6,065; J. S. Steve: .'J. : ; | Stones) = 12. . 

Phoenix Iron Company. "gb, 854, The contract will be Sub-pier, 8 x8'%¥14=16.92 cu. yas, 

awarded to Samuel J. Creswell. ESTIMATE OF WORK DONE AND MATERIALS FURNISHED BY XM. 
At the last meeting of the trustees of Hyde Park, Ills., TIERNEY, CONTRACTOR. 

the superintendent of public works was instructed to Se = 


repare plans for a bridge across the Calumet River at 
inety-second street. Bids for a water- 

They ranged $52,000 
Shepard were awarded the con- 


works tunuel were 
to $69,000, Dolese 


nue for $31,020, 
— ooo — 
MISCELLANEOUS. 
Leadville now produces one-third of the lead made in 
the United States. 


Twenty years ago it required five tons of coal to make | 29.63 
a ton of iron rails. Now a ton of steel rail may be pro- | 2 
duced from the ore with half that amount of coal. 


New York doctors have declared flats and 


New York society ladies are ill of 
at summer resorts, 
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